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USES OF TREES IN IND'S SEMIMARID TROPICS

Figuro 1 Arcas identified for vilage selection in ICRISAT's Vilage-Lavel Swdies.
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Table 1 Basic features of the study viiages.

Suaie and village
Presenh Maarashin Guprn Madhya Pradesn
Crancensue Rampers
fesmures Aurepalie Shurapur Kanzann | Rampuna I Borys | l Papie
Saul type. Allssols Madium 1o Medium Sandy sad sandy Medium 10 deep
aep Veruswls lowm Verusols
Verusols
Annual runlall
(mm) (U] » 9% 02 m 1350
Average use of
operaucnal Mok
e a0 . as 12 14 3 34
Easen of cuer
croppeg’ 3% « % n 1 ' 10
Ares opersed pev
pour of ullacks (ha} a na 50 3 2 3 6)
Area uadet ICRISAT
crapy? i) . 32 » o ” °
Imgeuca 2 " ‘ n n 1 2
Lasensty of crop-
png (%) s no 107 146 120 108 101
Pournary scasn
crappuy 1] ) . »n " % 0
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Troe Muiches
Much of the for blomass es mudch stams from In Africa’s humid

and aub- opica, where alley cropping has
m?_nmmuﬂmnﬂﬁ“m‘-ﬂdﬂmcd

recersy The benafits from tree -
mudch have four passlie sources (Sumberg ef al. 1086, Hosictra 1983)

1) cost of land clearing with convertional cropping and bush fallowing

2 yiekd erosion under o
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USES OF TREES IN INOW'S SEM-ARID TROPCS

3) scope for double-cropping a cersal in parta of Alrica's SAT with a bimodal rainfall pattem

D) and)/ fortizer
Latle ¥ any sconomic sdventage is confermed by thess factors In india’s SAT. Pdhic
cultivator

permanant for
based on piot data and sfter sccounting for technical progress, & would be dEficut to show thet
yheids harve deciined significantly since 1975 in the ICRISAT study vilages. The problems of
wnmwum more acuts In Alrics's hurmid and sub-humid tropics,
‘where bushialiowing ls common, than in India’s SAT, whare permanant cufiivation is the norm.

Opportunities 1o double-crop carsals are also rare In India’s SAT Furthermors, fertiizer
availabilty, whis stil suffering from the occasional cydlical hiccup (Desal 1986), hmm
wymwmwmwmwwmuﬂhm

The economics of substituting tree muiches, such as Laucasna prunings, for fartiizer warrants
turther Evens yield o muichung may ‘Wahout
insol or large marient cary-over elfects, benefit trom
muching shouid not be gauged by the incraase In annual crop yisids, tut by the relative cost of
fertlizer to achieve & similar responss  Only benefits from mulching that cannct be gained by
#pplying more fertlizer should be considered dectsive. Under conditions of \and scarciy, ree
blomass is 100 precious to use as muich when ferthizer is relatively cheap and readly avalable.

Currently, tanmers do not apply tree blomaas as muich in any of the 10 study vilages. The anly
example of muiching comes from the Sholapur vilages, where farmers use sunhemp (Croialaris
Juncea) as a muich in the cultivation of ktigatad table grapes — the most labor- and Input-

intenaive cropping system in any of the vilages. jches, when used,
wil be appiied 1o the highest value cash cropa.

V3age Fustwood

India’s recent large Investment in social forestry has penersied valusble information on fermer
damand for atemative end uses of trees. One mesasges comes through clearty: farmers ar
ruluctant 10 plant and hasvest trees for sale as vilage firswood. The lollowing refersnce applies
Qenerally to Indla’s SAT*

Gram - L -
wmuwwmmm&mum.m
almost none their plans for distribution of the produce revaived

supposadly the first objective of social forestry — has in resilty become ks lust
objective (Blalr 1988, p. 1318)
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mehmwmnnmmunmmu
and famers

‘realiios is aasly
MMM wmmmummdwumwm
whmmﬂ. collected from common proparty resourcas of supplied by private
op ot/ 1985, Jodha 1886) Women and chiliren coliect logs

men
cash Income rather than grow trees as fual, which they gensrally regard as fres (Blakr 1966)

Whie this atustion may be and while the (Caldwell o &) 1984)
mnmmum-s«rmywuwudm.
I'vestment in agrolorestry resaarch to buunwm wulon,hlhcuuw
ook Raure, Is the of pushing on a string

Athough casusl emplricism suggests that fusiwood avelabllty for the rural poor throughout
india's SAT is deteriorating. prolfieration of Prosopls Auifiors over the last several decades ~ on
and along rosdsides - has gone largely unnoticed Several survey Indicate that
has increased over time with the productivity of highly-coppicad Prosop/s
huittiors on marginal open access land (D Hocking and KP C Rao 1986, personal communication)

‘Some housshoids in the drought-prone Mahbubnagar study vilages now buy flrewood, but their
purchases amount to only about 1% of 1otal vilage consumption axpenditure in the Akola vilages
‘where biomass ls more readlly avaiable only government empioyess purchasa fusiwood In the
Sholapur vilages, Mwymmymmuawudmu Unleas vilage
fusl sources become much dearer and compating
mumnwpuwwmummmnmmywmnum ree
plantations for sale of vilape firewood wil remain only & remots posalbiiry

Vegetutive Barviars arxt Shellarbeits

Vegetative bairiers are 9rown 10 protect againet sol losses from surface runcl!, shelterbelts are
designed 10 reduce the eftecta of wind erosion. With the exception of some districts In the
nortiweest, wind erosion in India’s SAT is nct severs. The objective of shelterbeits makes them
more sukabie to Alrics’s SAT, where sand blasting often seversly reduces miist yleid

BSpecies requirements for the Use of trees &3 vegetative barriers are quite stringent &t least
mm»mm m fleid crops, and a readily perceived
economic value. grasses may be more cost-effective as
vegetative barriers than trees.

Fodder
The use ol tress for fodder shows considerably more sconomic promise  Since 1960, the demand

hrhﬂd-rhllﬂ‘nﬂﬂ—u-ww F“wmwmhmmw
wmmller towne, focider than kept up

m:n—uumuhmmnwawmm
production in indla’s SAT

Since the severs drought In Maharashira in 1972-73 sorghum fodder prices have increased
steadly from about Rs. 15 per quintal of 100 kg in 1975 to Ra. 115 per quintal | Growth in

41



USES OF TREES N JOW'S SEM-ARID TROMCS

mmmhmmuwu'um Betwesn the periads 1971-
75 and 1082-88, the Sower gruph,
Figure 2). mewhﬂ'ywhh—‘—‘— orghu

aius of
mmmmmudmmﬂpuum

The impact of the rapidly fodder adoption of fodder .
unicown. Tres foxider is rarely and pric scarce. As & resulk of saciel
and farm forestry ahandhs n
Figure 2. Wholessle prices, ratics, and she oh and gr holapus
from 1871-86.
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Frut

n response to expanding market opportunities, 8 Mnnhmdm.mmo-
e planting small orcherds sround productive dug wella. In the transktion to fruk trees,
mmmmmmmmmmwmmm

m\qu Wwwmmmw.mhmm
Aea

y can be high level
mmmmmmwmhmunmm
Puip, Polos, and Smad Timbar

Pciss for construction and pulpwood for paper will most likely continue to offer the brightest
fproapects as end uses, Farm forestry systems ~ primarty using sucalypts and casuaring -~ ars
mmhwmmm.y‘r The area under sucalypt s
although tarmers in the stludy vilages have ot benefited from the farm forestry revolution
a3 much as growers In other regions. Some have planted sucalypts in marginal dryland fields, while
others have sown tham in more productive krigated fleids. [n general, the ssedlings planted on
marginal dryland have sulfered high mortality whereas those under kTigation have prospered

TREES AND THE VILLAGERS' WELFARE

income

Scattered trees in farmars’ mmmmwmw-mw
Common speciss includs Acac/a niodca (babul), Awnona squamosa (custard apple), Azadirachta indica
(naem), Mangifera indica (mango), Meiia (bakaln), Tree
counts In the study vilsges ranging from 1-7 trees/ha"!  in geneca), ree

average danskies
densitias on private land have been 100 low to contritate substantially to vilage income

Mmunhhwmmmhwwmdlmunnr Ol e
study vilages, the outstanding example ls. mmmu-wzmmwmmym
tress. mmmdmmmumwwnmlmum
tapping, & traditional caste occupation, engages about one quarter of population
1983) mmmmnmmuudumwmmwnuwm-
gradually increased In importance in this decade.

Equity
The complaxity of mmnmmhmwnmmm

resource-poor small tamerns. Ntis
Mmmmmmmmmwummmm

hired labor (Bertiey ¢ &/ 1984) Most Liksly, however, this advantage of complaxity wil
preval in adoption bshavior  Compatition between mmwm-uum
‘which reduces the o severely o

the potential
spacing In india’s SAT ICRISAT Annual Report 1985, p. 304) mmmmmm
large farmers wilt be the first Lo adopt the systema.

Two ta of tree species on small tarm househalds
mw:wmmm; (1) the pattem of adoption by the two groups, and (2) adoption s
impact on the demand for casual labor  Observers often overiook the importance of the Latter
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isaus In the studly vilages smak famm househoids derive 30-50% of their income from samings as
casual agricutunal labor

The relatively low demand for labor of aucalypts s responsibie 1o 8 great extent, for thelr
surpe In popularity i the tightaning labor markets of the past decade large farmaers, particularly
‘absentes landiords, ind such systems siractive

meqmmmmmmr;mm planting, the
10 seesonal labor fuctustions with greater fedbiity
mmmmmnmmmm This reduced seasonallty in labor
mummmmwwwwmmwmunnm
demand desirabi L]

xcept

mwmm.—waummmmummmm
9e and smalt farm housshalds  Low labor use intenshty
munnhmmulhm have less scope for Q thelr tolarge
farm of & lower cost In labor

The long-term natire of ferm forestry systems may also favor sarly sdoption by arger tarmens
who may be mors willing to forgo consumpiion today in order to enhance tomomow's consumgion.

Reiatively low and unsessonal labor-use intensity and potentlal differsnces In ime preferences
Inclicate that large larm housshaids will participate more actively in the farm forestry revolution.
in tha green revalution. large farmens sdoptsd first but small tarmers s0on caught up (Herch 1887)
Such aifferences in tha ditusion of tarm faresiry systems though sre more likely 10 endure

umnam- and ﬂm-(umaqum
ww«mw!mmmmwmm Investmant behavior

dwmhmmmmmwymmunymwmdwmm Dolhw
consume and invest in ways that ars conducive to local regional and national
the answer is yes, then the foregaing discussion loses much of ks importance
issue concems the degree 10 which small and marginal farmers who instand of producing for thelr
subsisience needs or leasing thelr land 10 others have plamted sucalypts and have channslied thelr
energies to mars spacisized, profiabie (snd ohien oft-farm) activiies. Few of thess issues have
received the empiricel attention that thay deserve

Wh fruk 1rees, the labor consequences wil likely be more benign and perhapes deckied!
beneficial lummmmw-mww.mmmw-
r:-mw ¥ the studly vilages are any indication, such management skills are scarce in
L]

m-nulmmuwnwdmmmwmmnm

I-m-
Infwerked Hrts or no land. but by the time they plantad tress in their fsids they had relatively
more land than others in the vilage
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Nutrkion

YMMMNWWMMMMGGMMMM
ARhough tree products directly litie 1o the overall the study
mou.m'yeum mewhmodmmmu!&um

ascorbic acid, characterized by the larpest deficiencies. Even 10, tree products only contribute
S‘S‘dlﬁ.wi’m.dmm

Risk benefits are those suppiled by institutional or technalogical Mmeana that aliow riek-averse
decigion makers to reduce fluctuations in income. This, in turn, recuces variabilty in consumption
(Newbery and SUGIEz 1581) Because trses are often assumaed as being Mmore drought-tolerant than
snnual crops, R is onty naturel 10 supposa that trae mmumﬂwb\wm
years. Farmers could alsa cut trees for sals to compensate for these years of low income. But
this Common sense cbservation May not cary much force in the SAT of India.

nmwmunmwhwm ¥ resource-poor housshaids have
mmmunamwm.uuuymum For examplae,
mhwmmmmmumwnawummmun(c‘hmn
Moreover, with the axcaption of the Shalapur vilages (where the fodder costs of maintalning
livestock rises sharply during prolonged drought), asset disposal is not the preferred first or aven
second line of defense to adjust to Income risk. The risk adjustment maasure preterred by the
o is credit. Farmers will not be enticed to cut
mmmmm-mmdwlmmdwmwlmmwm or umil
public works schemes are no longer locally avalable

RESEARCH IMPLICATIONS

‘What do thase points imply for MPTS research in indla s semi-arid regions? First, more
ressarch shoud be directed 10 study optimal of tree crops, Loucasna
lsucocephals \n sole RANdS for end uses such as fodder and poles. The main interaction between
trees and annuals wil most likaly be the income ganeration taking place at the housshoid level
Donor interest in agroforesiry has, perhaps, cbacured this emerging smpirical trth. Uniess strong
compiementary effects can be found more proximal of fleld4evel interactions wil either be
‘sconomically unimportant of too location-specific for general resaarch

This author balleves that the ressasch estabiishment may have been slow 10 respond to the

@xperimental attention away from tarm foresiry systems already adopted by farmers in favor of new
systems thal farmers do not now plant, and which they may not reasonably hopa ta plant in the
Immediste hature.

in the area of sconomics research, priority should be given Lo Lhe consequances of rapid uptake
of tarm foresiry systems Rmmumw«ommwwmdwmdm

s
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fodder markets in tha SAT of India By studying the Leucasna leafmeal markets that have
developed In some countries in Southeast Asla, F/FRED s regional resaarch network could improve
understanding of the evolution of such markets

Wih the threat of an Infestation by the Leucana psytiid a study of the demand for Leucasna
880d and seediings in india s SAT may be timely Belore investing in ressarch 10 control this pest
the demand for Leucaena should be ascartained

Finally more information ts neaded conceming the relative demand for MPTS and single-

purpose trees  Under what is of purposes an An analogy can be
drawn 10 muitipurpase wheslad 100l carriers, In which several research insttutes including
ICRISAT have made a ina book, Paul Starkey argues

persuasively that farmers want single-purpose implements and squipment Investing in a
multipurpose iImplement for example invoives more risk because in the event of machine
broakdown all of the machine s multipie operations cease Perhaps work In this area has already
bean done Such research would enhance our understanding of when and where Muitipurposs trees
best sult the farming systems of resource-poor households in semi-srid regions

DISCUSSION

How appiicable 1o arid teglons are statements made regarding demand for fueiwood and
windbreaks in SAT? Whil increase in fusiwood demand for semi-arid regions may nNot take
place untii the future h is a more Immediate concern In arid regions

Large farmers may adopt agrofarestry systems mors quickly than small tarmers  Donors have
focused on adoption by small farmers not necessarily tor optimum productvity but for reasons of
equny
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